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THIRD REPORT FROM 


The Science and Technology Committee is appointed under Standing Order No. 152 to 
examine the expenditure, administration and policy of the Office of Science and Technology and 
associated public bodies. 

The Committee consists of 11 Members. It has a quorum of three. Unless the House 
otherwise orders, all Members nominated to the Committee continue to be Members of it for the 
remainder of the Parliament. 


The Committee has power: 


(a) 
(b) 
(c) 


(d) 


to send for persons, papers and records, to sit notwithstanding any adjournment of the 
House, to adjourn from place to place, and to report from time to time; 


to appoint specialist advisers either to supply information which is not readily available 
or to elucidate matters of complexity within the Committee's order of reference; 


to communicate to any other such committee and to the European Scrutiny Committee, 
to the Committee of Public Accounts, to the Deregulation Committee and to the 
Environmental Audit Committee its evidence and any other documents relating to 
matters of common interest; and 


to meet concurrently with any other such committee for the purposes of deliberating, 


taking evidence, or considering draft reports or with the European Scrutiny Committee 
or any sub-committee thereof for the purposes of deliberating or taking evidence. 


The following were nominated Members of the Committee on 14 July 1997: 


Mr David Atkinson Mr Nigel Jones 

Mr Nigel Beard Dr Ashok Kumar 

Dr Michael Clark Mrs Caroline Spelman 
Mrs Claire Curtis-Thomas Dr Desmond Turner 
Dr Ian Gibson Dr Alan W Williams 
Dr Lynne Jones 


Dr Michael Clark was elected Chairman on 30 July 1997. 


On 22 June 1998 Mrs Caroline Spelman was discharged from and Mrs Jacqui Lait added to 
the Committee. 


On 30 November 1998 Mr David Atkinson was discharged from and Mr Ian Taylor added to 
the Committee. 


On 5 July 1999 Mrs Jacqui Lait was discharged from and Mr Robert Jackson added to the 
Committee. 
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(a) 


(b) 


(c) 


(d) 


(e) 


(f) 


(g) 


(h) 


(i) 


Q) 


SUMMARY OF RECOMMENDATIONS AND CONCLUSIONS 


We recommend that the Government adopt the International Commission on Nen- 
Ionising Radiation Protection recommended guideline limits for microwave 
exposure as a precautionary measure. We further recommend that these guidelines 
be introduced quickly but with a grace period to allow network operators to 
achieve full compliance (paragraph 22). 


We reject the main criticisms of the National Radiological Protection Board. 
Whilst the National Radiological Protection Board’s guidelines for maximum 
microwave exposures are significantly higher than those found in some other 
countries, their scientific justification is largely unchallenged. Other bodies 
including the International Commission on Non-Ionising Radiation Protection, a 
European Expert Group and the World Health Organisation, agree with the 
National Radiological Protection Board’s assessment that there is no scientific basis 
for exposure limits to avoid potential harm from athermal effects of microwaves 
(paragraph 28). 


We recommend that the National Radiological Protection Board regularly reviews 
the scientific evidence for athermal effects (paragraph 29). 


The establishment of the Expert Group on Mobile Phones is a highly appropriate 
response from Government but we view it as a temporary measure. In the long 
term, Government and the National Radiological Protection Board must ensure 
that the Advisory Group on Non-Ionising Radiation has sufficient resources to 
discharge its duties effectively and in a timely manner. We regard this as a 
responsible recognition by Government that constant vigilance is required in a 
rapidly changing field (paragraph 31). 


We recommend that, while they should not be in the majority on the proposed 
Expert Group, if industrial representatives have useful, relevant expertise, they 
should be included (paragraph 32). 


We recommend that there should be at least two lay members of the Expert Group, 
as recommended in our previous report (paragraph 33). 


Greater clarity in the réle of lay members on advisory bodies and working groups 
is required. We recommend that their rdle be clearly set out, in advance of 
appointment, in terms of bringing alternative perspectives to bear and holding up 
scientific assumptions to proper scrutiny. To perform effectively lay members may 
need some specialist knowledge. The rationale for their appointment must be made 
clear (paragraph 34). 


We agree that there is a “need to confirm or deny the work on microwave-induced 
DNA fragmentation”. We note with approval that industry is co-operating with the 
World Health Organisation and the European Union’s fifth framework programme 
to determine priorities for a collaborative research programme to examine 
athermal effects of non-ionising radiation and endorse the need for this (paragraph 
35). 


We agree with the Royal Society of Canada that the evidence for neurological 
problems reportedly caused by mobile phones, including symptoms such as 
headache, nausea, tiredness, sleep problems and memory loss, is unclear but there 
is sufficient anecdotal evidence and uncertainty to justify further research - 
(paragraph 36). 


We believe that the level of publicly-funded research into the effects of microwave 
emissions falls short of an adequate programme into an area where public health 


(k) 


(1) 
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implications should be regularly reviewed. We recommend that the Government 
ensures that a higher priority is given to a research programme into the health 
impacts of mobile phones. The public health aspects of new technologies should be 
incorporated into the Foresight Programme (paragraph 37). 


It is essential that there is an independent and appropriately-funded research 
programme which is seen to be objective and which is seen not to be directed by 
commercial interests, even if industry makes a contribution, to the funding 
(paragraph 39). 


We recommend that the industry and the National Radiological Protection Board 
explore ways in which the design of mobile phones might limit personal exposure 
to radiation as a means of assisting consumer choice (paragraph 40). 


+ y toi With udeerhasenee 
sg i SC aE onan 
3 vO por oakley age Ts saber ; ah 
. PPE reloaded: Aten: sigs Mrs Lip ia pee Me 
ora <ctmee Had aed Eon EERE bith pts PM’! 
3 a ' Usvasurtinas eaenanst? re ‘is 


ria rf 

j _ ; 

ee. if 

id hye 

‘ 4 i nig iL mI 
SETS SOE: pttieetific jantit Oh Weak 
itil oie ge aad So cnathor id, mnie uit? ieee, 
Habana et geet. Canaan aed tie Weta Hae 
hi ly Mba aahowgendinaereriine Bold: masknesaandek tat there tee vice 
fee a ee er hea te Dees 
ited ¢ ty ai Cm, } : Aa Me Hn ) ath, Yt z 
Petar my . “ol SVP ; ‘a Bi n eh 
= sd tamrerd dee sdoil Coda neon ae oie ae 
‘A “een aefigtieenon Nom: milisegienal Reb ts (paragraph 17,” ‘ a “fa 


hs A eens nen othe Cpe Hirde 66 vale Pirie hw OE Pro! 7) 
Semon Sokbrmmnoune hit we view it asl teaiporasy neem, 
ageing SO) enon woul iw Nealon kagologed Pratdedoy Board miwst : i 
he ye Hiak'y: Stone: eee Noa-herrsiadange Radiation tins rian ei 
RSG renege aig Aayion, SAP at ede gemd hey » tenely. one Weirtgard thie aes i ers. 
easy fit an HORA DON ay, Kinea vite ry done ait ‘that, ha teaaee ss asararie ie hapa a er W! ore 
; on eenicair', Kus leverage ag atin 0 lies, 


ec) nee 
‘| " ve ae 
“a tare a ln ee iy vie be Oe! ; ou 


Pg wh , Whe “aaa cas promrenyr ero nen bi che maori ia oy a 

ee i er | Sets a wa ee a WNL 
seh od nd eoreape spe 3). af Sema yin. as. 

% af te Be ae 


5 al et mh , | \oainaniabaay eas 
dnt i gba leo senhaeee Phidiesh lite nhc | 


vis eee ee 
A a ok eens he | 


nes I 
wine se ya 


risnyannente sat aes Ho ART a I ae rah 


tes ve ” rae eeobpa adnetist slip at ha A: APR gett yd Perea? as 
cs hae 4 
jens a a Pinar ues grt ih aS, Pgh he dyes baum nial uP 
od ' - ‘ ry le . Lie iy 6 ti a sl G |} 
mare ais si ke ia 
a the ye A ; 
; Ae, ‘ WSp sera. hy le Ae 
: iif Se Pais ay we ig “ legibly: ha pew Ae nvidia , : bee": a st i i ¢ 
| Cand | ae ee Ciew hy ea 
an) ee eden Poe, ean 
CJ “ S ] payne ma] Lil wha 1” 
nt baht ie 
, - : ' ; i. 
f re a me) 


e 
> ny Seng I a a 


THIRD REPORT 


The Science and Technology Committee has agreed to the following Report:— 
SCIENTIFIC ADVISORY SYSTEM: MOBILE PHONES AND HEALTH 


PREFACE 


1. The Chief Scientific Adviser to the Government, Sir Robert May, was right in stating that 
“Science is playing an increasingly influential réle in contributing to the formulation both of UK 
and international ... policy and regulatory decisions”.' Scientific advice is used to underpin 
Government policy and decision-making in a broad range of fields, particularly those which 
relate not only to health, public safety, and environmental protection but also to other policy 
areas such as transport. Government needs to ensure that the mechanisms which it has in place 
can provide timely and effective scientific advice. All new technologies can raise new and 
sometimes challenging issues. The scientific advisory system must identify and define the issues 
and equip Government with the means to make well-informed decisions in matters of public 
policy and to communicate reliable information to the public about associated risks and 
uncertainties. 


2. We decided to conduct our inquiry into the scientific advisory system through a number of 
case studies. This is the second. The first, which examined the scientific advisory system in 
relation to genetically modified foods, was published in May 1999.’ 


3. We did not set out to resolve all the questions arising from the rapid increase in the use of 
mobile phones or the proliferation of transmitter base stations. Rather, we used the issue of the 
radiation associated with mobile phone communications, both handsets and base stations, to test 
the way in which the scientific advisory system contributes to the development of Government 
decisions and policy. 


4. There are guidelines setting maximum exposure levels which apply both to handsets and 
transmitter base stations. Despite this, the majority of health concerns have centred on the siting 
of masts. Those living or working close to the masts rarely have any personal choice in the 
matter, unlike those who choose to use handsets. Operators of any installation or equipment 
which generates electromagnetic fields must abide by the Health and Safety at Work Act. They 
have responsibility to assess any risk to health and safety which may arise, including the 
assessment of likely exposure levels, and to take appropriate measures. This includes the 
provision of advice for the protection of the public. Operators have to carry out risk assessments 
which are then used to ensure compliance. If the assessment shows that there is an area around 
the base station where people may be exposed to fields in excess of the guidelines, operators 
must restrict access to the area. Local residents may have objections to masts being sited in their 
locality on environmental or other non-scientific grounds but these are beyond the scope of our 
study. 


Conduct of the Inquiry 


5. In two oral evidence sessions we have heard from five sets of witnesses. Their evidence 
was supplemented by some 30 written submissions which reflected a broad range of opinion. 
Weare grateful to all those who have assisted us during our inquiry either through oral or written 
evidence. We would also like to thank our specialist advisers for this inquiry: Professor Derek 
Burke, former Vice-Chancellor of the University of East Anglia and Professor Michael Elves, 
former Director of the Office of Scientific and Educational Affairs, Glaxo Wellcome ple. 


'Sir Robert May, The Use of Scientific Advice in Policy Making, Office of Science and Technology, March 1997, p.1. 


= ?Scientific Advisory System: Genetically Modified Foods, Science and Technology Committee, First Report, Session 
1998-99, HC 286-I. 
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INTRODUCTION 
Mobile Phones and How They Work 


6. Mobile phones are low-power radio devices which transmit and receive radio frequency 
(RF) signals, which fall in the microwave region of the electromagnetic spectrum. In the UK 
these signals are typically around either 900 Megahertz (MHz) or 1800 MHz. Mobile phone 
systems are dependent on microwave communications between handsets and fixed transmitter 
base stations which operate at the same wavelength but higher power levels. Each base station 
covers a specific area, or ‘cell’. As a person using a mobile phone moves from one cell to 
another the controlling network switches communications from one base station to the next. 


The Mobile Phone Industry 


7. There are several mobile phone manufacturers, many of them household names such as 
Motorola, Ericsson, Nokia and Sony, and a wide range of models is available. The phones are 
frequently sold as part of a package which includes connection to a network. There are four 
network operators in the UK and three system standards: Vodafone and BTCellnet operate 
systems based on the analogue Total Access Communications Standard (TACS) and the digital 
900 MHz Global System Mobile (GSM) standard, and Orange and One-2-One operate systems 
based on the digital 1800 MHz GSM standard. 


8. As the number of mobile phones in use increases, so network operators must build more 
base stations to manage the increase in call traffic. In rural areas, where there is a lower user 
density, base stations are typically two kilometres apart. In towns and cities where there are 
more users the cells are smaller and transmitter base stations can be as little as a few hundred 
metres apart.’ There are now some 20,000 base stations in the UK, some of which are located 
on transmitter masts shared by more than one operator. 


9. Technological change can occur rapidly in this sector. The introduction of digital GSM 
systems in the early 1990s brought improvements in communications quality and, unlike 
analogue systems, GSM phones automatically adjust the power output to the minimum required 
to maintain communications.* Next year the Government intends to auction licences to operate 
the third generation of mobile phones with a new standard: the Universal Mobile Telephony 
System (UMTS) for introduction in 2002.° TACS is due to be phased out by 2005. 


Benefits 


10. Mobile phones offer both social and economic benefits. The sheer size of the industry in 
the UK, which currently employs over 100,000 people and contributes around £5 billion to the 
UK’s GDP, demonstrates its important contribution to the UK economy.° Motorola alone 
employs over 10,000 people in the UK, had UK sales of £3.3 billion in 1998 and is in the top 
ten UK exporters.’ Vodafone, following its merger with Airtouch Communications, is now the 
second largest UK company in terms of its market capitalisation of around £70 billion, and has 
interests in 23 countries.’ Recent growth in the mobile phone market has been dramatic. In 
1998 the market grew by 54% and mobile phones were the most popular Christmas gift.’ In the 
first quarter of 1999, the industry acquired almost 20,000 new customers each day." 
Telecommunications is important as an industry sector in itself but is also part of an essential 
infrastructure upon which other businesses and services depend. Orange plc, for instance, 
pointed out that mobile phones are now important business tools which contribute to improved 


*Ev. p. 74. 

‘Ey. p. 30. 

*Ev. p. 121. UMTS will operate in the 2 GHz band. 
*Q. 108; Ev. p. 21. 

Ey. p. 24. 

SEv. p. 28. 


°Q.13. 
Ey. p. 21. 
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communications and productivity and that they are increasingly used for data as well as voice 
transmission. 


11. The most persuasive evidence that the public perceive a benefit from mobile phones is that 
so many choose to buy them and use them so frequently. It is estimated that there are now 16 
million users in the UK, representing roughly 25% of the population.'’* The flexibility offered 
by mobile telephony, price convergence between mobile and standard networks and the 
introduction of UMTS, which will offer global coverage and a range of additional services, 
indicates that the market will continue to grow. It has been estimated that by 2000, 50% of all 
calls in the European Union (EU) could involve a mobile phone." 


ISSUES ARISING FROM THE GROWTH IN MOBILE PHONE USE 


12. The widespread introduction of any new technology needs to be accompanied by a 
thorough analysis of the risks that it may pose. The scientific advisory system has a rdle to play 
in the identification, evaluation and minimisation of those risks. Nevertheless, by their very 
nature scientific advisory bodies work in areas of uncertainty. It is rarely possible to offer the 
clear-cut answers that Government, the press and public may seek. When associated benefits 
are perceived as negligible or accruing to others, the public can be intolerant of unquantifiable 
risks associated with new products, however negligible—as shown by the public response to the 
introduction of genetically modified foods. Mobile phones are seen by the public to offer a 
tangible and significant benefit, as the volume of sales testifies, but although benefits may offset 
risks, they do not eliminate them and some genuinely-held concerns remain. We recognise 
however that it is impossible to prove a negative. No matter how much research is done, it will 
never be possible to prove that something is not harmful. Scientific research can say that there 
is no evidence of risk or it can demonstrate that any risk is very low, but it cannot produce 
evidence of no risk. Nevertheless, in contrast to the negative impact of concerns about the safety 
of genetically modified food on sales, media stories highlighting possible hazards associated 
with the use of mobile phones have not prevented high sales growth. Public hostility is more 
often directed against transmitter masts in residential areas. 


Perceived Health Hazards 
JONISING AND NON-IONISING RADIATION 


13. The electromagnetic spectrum ranges from high-frequency gamma rays at one end to low 
frequency radio waves at the other. Radiation at high frequencies can break down chemical 
bonds and is known as ionising radiation. In biological tissues this may cause damage to 
deoxyribonucleic acid (DNA)'* and can lead to cancer. On the other hand, RF radiation, 
including microwave radiation, has much lower frequencies and is termed non-ionising 
radiation; because the lower energy levels associated with RF radiation are insufficient to break 
chemical bonds, they are not a health threat through ionisation.'* We are all regularly exposed 
to RF radiation from a variety of sources. Besides mobile phone systems, common sources of 
radio waves include television broadcasts which in the UK operate at frequencies between 400 
MHz and 860 MHz and microwave communication links (dishes) which operate at frequencies 
above 1000 MHz. 


THERMAL EFFECTS OF NON-IONISING RADIATION 


14. Microwave radiation can cause heating in biological tissues in much the same way as food 
is heated by a microwave oven. This thermal effect of microwave radiation can cause disruption 
to biological processes and tissue damage if the intensity is too high. The intensity of radiation 
from mobile phones is a small fraction of that emitted by microwave ovens, which typically 


"Ev. p. 56. 
BEV p2t. 
ACTS Bulletin No. 11, p.1. 


'4DNA: Deoxyribonucleic Acid, the molecule which makes up genetic material. Many cancers are initiated by damage 
to DNA. See: Dr Metters, Deputy Chief Medical Officer, Q. 11. 


'SSee: Moulder et al. Radiation Research, vol 151, pp 513-531, 1999. 
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operate at a frequency around 2450 MHz, but the radiation is directed to the head when the 
phone is held to the ear in normal use. The current guidelines for maximum exposure to 
microwaves are intended to avoid harmful heating from the phones or the masts. Under existing 
regulations, all phones on the market are required to emit microwaves at an intensity low enough 
to avoid causing a damaging level of localised heating. Similarly, the transmitter bases are 
required to emit microwaves at an intensity low enough to avoid causing a damaging level of 
total body heating in humans who pass by the masts. Patterns of mobile phone usage have, 
however, altered since the guidelines were established. It has been suggested that as mobile 
phones are now used for sustained periods, “the question of length of exposure may need to be 
considered as a factor in determining whether such exposures could be harmful’”.’® 


ATHERMAL EFFECTS OF NON-IONISING RADIATION 


15. Some concerns which have been raised do not relate to the known and relatively well- 
understood heating caused by microwave radiation but rather to possible so-called ‘athermal’ 
effects. Some studies have shown that RF radiation may have other biological effects, for 
example on brain tissue and the immune system, and transient effects on behaviour. The 
biological significance of such effects is as yet unclear;'’ and there is no conclusive evidence to 
show that these effects operate in the whole organism. 


The Regulatory and Advisory Réles of Government 


16. The ‘precautionary principle’ is recognised by European Governments in the Maastricht 
Treaty and forms the basis of both EU and UK regulation in this area.'* Under a strict 
application, it would not be possible to balance the risks of harm with the benefits of 
technological advances, since even a small degree of uncertainty or a suspicion of possible harm, 
no matter how ill-judged, would be enough to prohibit the introduction of a new technology. 
This interpretation is not, however, sustainable; it would preclude the application of almost any 
significant development as almost all innovations may have hidden or unknown risks. In 
practice, therefore, applying the precautionary principle means measures must be taken to 
minimise known risks and alertness to the emergence of unknown risks must be maintained. 


17. Regulation of the mobile phone industry rests with the Department of Trade and Industry 
(DTI), which has the responsibility for licensing the network operators under the 
Telecommunications Act 1984 and also for the safety of consumer products while the 
Department of Health is responsible for protecting public health. Licensing of mobile phone 
operations is not, however, conditional on compliance with any radiation safety standards." 
Under the General Product Safety Regulations 1994 it is an offence to supply unsafe consumer 
products.”’ These regulations are enforced by local authority trading standards officers who have 
the power to remove unsafe products from sale. Safety assessments of mobile phones take 
maximum microwave exposure guidelines into account.”’ Protection of people at work (and the 
public as a result of work activity) against possible health impacts of mobile phones and their 
masts is the responsibility of the Health and Safety Executive (HSE). The HSE makes no 
distinction between the occupational and social use of mobile phones in terms of health, so its 
prime responsibility is to assess any risk posed to workers or the public by transmitter masts.” 


18. The Rt Hon Ms Tessa Jowell MP, Minister for Public Health, and the Department of 
Health have responsibility for providing advice on the possible health impacts of mobile 


'SEv. p. 45. 

"POST Note 109: Mobile Phones and Health Risks, Parliamentary Office of Science and Technology, January 1998. 
'SArticle 130-R(2). 

PEV. p. 121. 


The General Product Safety Regulations 1994 transpose the EC Directive 92/59 on general product safety into UK 
aw. 


By. p.122. 
Ev. p. 80. 
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phones.” Government’s principal source of scientific advice on the health impacts of mobile 


telephony is the National Radiological Protection Board (NRPB).” 
Maximum Exposure Guidelines 


19. The Government recognises guidelines for maximum exposures to microwaves established 
by the NRPB. These are defined in terms of the maximum energy that can be safely absorbed 
by a given mass of tissue, otherwise known as the specific energy absorption rate (SAR) and are 
set at a level designed to prevent any adverse effects from heating.” The current NRPB 
guidelines, established in 1993, stipulate a maximum SAR of 0.1 watts (W) in any 10g of tissue 
for exposure to the head and 0.4 W/kg for whole body exposure.”° They are based on the most 
recent report concerning radiation at mobile phone frequencies from the NRPB’s Advisory 
Group on Non-lonising Radiation (AGNIR).”’ Other countries operate different, more 
conservative, guidelines for maximum microwave exposures. For example, the maximum SAR 
recommended in the USA is 1.6W/kg for exposure to the head.” 


EU Health Council Recommendation 


20. On 8" June 1999 the European Union (EU) Health Council agreed a recommendation, 
with the support of the UK Government, for limiting exposure to electromagnetic fields thereby 
establishing, for the first time, EU-wide safety standards for mobile phone emissions.”” The 
recommendation was based on the exposure limits recommended by the International 
Commission on Non-Ionising Radiation Protection (ICNIRP), an independent international body 
of experts on electromagnetic fields and health.*° The recommendation proposes limiting public 
exposure to an SAR of 0.2W per 10g of tissue for the head and 0.08W/kg for the whole body 
(one fifth of the exposures permitted by the NRPB’s guidelines) whilst permissible occupational 
exposure would remain at the level defined by the NRPB.*' The recommendation has no effect 
in law and the Minister told us the Government would not automatically adopt matching 
guidelines for exposure limits in the UK but would “allow the NRPB to consider the standards, 


to provide advice and then have proper consideration”. 


21. The ICNIRP guidelines include a “reduction factor’ of five in maximum SAR for the 
public as opposed to occupational exposure. The NRPB argues that “there is a lack of scientific 
support for the introduction and choice of these reduction factors” and that the existing UK 
guidelines of limiting exposure of the public “provide adequate protection ... the health benefits 
to be obtained from further reductions in exposure have not been demonstrated”. 


22. The current guidelines for maximum SARs for mobile phones were established before the 
major increase in frequency and duration of use was envisaged and this has led some to suggest 
that the NRBP guidelines should be revisited. We agree with the NRPB that there is no 
validated scientific evidence to justify lower exposure limits. Nevertheless, the extent to which 
many, including the NRPB itself, are calling for more research, particularly in the area of 
athermal effects of microwaves, justifies a precautionary reduction in maximum exposure 


ZED... 
4Q. 3; Ev. p. 120. 
Ev, p.12: 


**NRPB, Board Statement: Restrictions on Human Exposure to Time-varying Electromagnetic Fields and Radiations. 
Documents of the NRPB, vol 4, No. 5, pp 1-63 (1993). 
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guidelines.*” As the Minister pointed out, the impact on the industry would be a factor in the 
Government’s decision on whether or not to adopt the EU guidelines. Motorola told us that the 
EU limits had been expected for some time and therefore many parts of the industry already 
complied.*® Similarly, Vodafone told us that they thought that “pretty well all cell sites in the 
UK will comply today”.*’ Therefore, although there is no scientific evidence to indicate 
significant health risks, we recommend that the Government adopt the ICNIRP 
recommended guideline limits for microwave exposure as a precautionary measure. We 
further recommend that these guidelines be introduced quickly but with a grace period to 


allow network operators to achieve full compliance. 
SCIENTIFIC ADVICE 
The National Radiological Protection Board 


23. The NRPB is a statutory body, established under the Radiological Protection Act 1970, 
charged with advising Government on the health hazards of exposure to radiation for the public, 
workers who are occupationally exposed, and patients undergoing medical treatment.*® Its 
advice covers both ionising and non-ionising radiation. In formulating its advice, the NRPB told 
us that it not only draws on internal research but also takes account of the work of other national 
and international organisations and assesses all related research findings.*? 


24. The NRPB distinguishes between ionising and non-ionising radiation in its provision of 
advice as well as in its organisational structure. With regard to ionising radiation, the NRPB is 
clear that any level of exposure, however small, may cause harm and so exposure should be 
avoided and minimised.*° Mobile phones emit only non-ionising radiation. The NRPB guidance 
on limiting exposure to non-ionising radiation sets a threshold below which the thermal effects 
of the radiation are considered to be harmless.*' The NRPB does not consider that there is 
sufficient evidence for adverse athermal health effects of mobile phone radiation to justify 
considering such effects in its guidelines for maximum exposures.” We return to this later (see 
para 29). 


25. The work of the NRPB on non-ionising radiation is informed by the Advisory Group on 
Non-Ionising Radiation (AGNIR). Since its establishment in 1990, the AGNIR has been chaired 
by Sir Richard Doll, an eminent epidemiologist. The AGNIR advises the NRPB on the 
biological effects of non-ionising radiation relevant to human health and on research priorities. 
Its members are drawn from relevant medical and academic communities.” 


26. Some witnesses question the NRPB’s credibility and the quality of its advice on non- 
ionising radiation. One pressure group, which alleges that there are health risks posed by 
electromagnetic fields, told us that NRPB staff had unhealthily close links with the Department 
of Health and questioned whether they possessed the right balance of expertise.“* Others claim 
that the NRPB too often dismisses data on individuals’ health complaints as anecdotal and that 
it appeared “to side with the cellular industry, rallying to their defence on every occasion they 
are under pressure”.*” Coghill Laboratories suggest that the NRPB spends too small a proportion 
of its income on non-ionising radiation research and accuses it of deriving income from 
“arguably suspicious industrial sources”. They also criticise the NRPB for doing reviews which 
omit “important studies not convenient to their views” and of not being respected in the scientific 
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community.*° Mr Phil Willis MP told us that the NRPB “does not enjoy widespread public 
confidence” and is “not seen as independent because it advises both industry and the 


Government”.*” 


27. In contrast, a number of witnesses held the NRPB in high regard. The Chief Medical 
Officer told us that he reviewed NRPB advice, along with colleagues and other individuals 
“eminent in the field” and found it to be of high quality.** The Minister told us that “the NRPB 
is an expert body with some of the most eminent people in the field”.*” The Federation of the 
Electronics Industry (FEI) told us that the NRPB’s staff included “internationally renowned 
experts who have a great deal of experience’”.°’” The NRPB’s advice in this area is broadly 
consistent with that of major international organisations.” 


28. We reject the main criticisms of NRPB. Whilst the NRPB’s guidelines for maximum 
microwave exposures are significantly higher than those found in some other countries, 
their scientific justification is largely unchallenged. Other bodies, including the ICNIRP, 
a European Expert Group and the World Health Organisation (WHO), agree with the 
NRPB’s assessment that there is no scientific basis for exposure limits to avoid potential 
harm from athermal effects of microwaves. 


29. We do note that there is a range of evidence suggesting possible athermal effects of 
microwaves. Some of this evidence, while as yet not replicated, has been properly peer reviewed 
and published in respected scientific journals.°* The NRPB has acknowledged that many 
uncertainties remain in this area and has supported calls for further research.°> We recommend 
that the NRBP regularly reviews the scientific evidence for athermal effects. 


TRANSMITTER BASE STATIONS 


30. In the main, public anxiety has centred on transmitter base stations, particularly those sited 
in residential areas and on school buildings but there is little evidence to support claims that 
these have any adverse health impacts. Either because of the height of the masts on the roofs 
of buildings or because at ground level they are fenced off, the attenuated radiation to anyone 
passing would be well within safety limits. 


The Independent Expert Group on Mobile Phones 


31.In April 1999, the Minister announced that, in response to recent research publications, 
the now widespread use of mobile phones and “the heightened public concern about health 
effects from mobile phones”, the NRPB had been instructed to establish an Independent Expert 
Group on Mobile Phones to assess rigorously the current state of research into the health impacts 
of mobile phones.” It will also identify priority areas for new research, provide an independent 
risk assessment and advise on the implications of new developments.*” The membership and 
terms of reference of the Expert Group were recently announced.” Scientific advice in this area 
is normally provided by the AGNIR via the NRBP. The Department of Health explained that 
the AGNIR was not expected to finish its current work on exposures to powerline frequencies 
quickly enough to be able to address the mobile phones issue with sufficient urgency.°’ 
Nevertheless, the fact that the Government needed to establish an additional body does suggest 
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that the existing mechanisms were unsatisfactory. The establishment of the Expert Group on 
Mobile Phones is a highly appropriate response from Government but we view it as a 
temporary measure. In the long term, Government and the NRBP must ensure that the 
AGNIR has sufficient resources to discharge its duties effectively and in a timely manner. 
We regard this as a responsible recognition by Government that constant vigilance is 
required in a rapidly changing field. 


32. When the establishment of the Expert Group was first announced, the Minister stated that 
its membership would be “drawn from the relevant scientific fields, consumers and the 
industry’”.** In evidence to us, however, she stated clearly “that we should not have 
representatives of the industry on the advisory group, but that the advisory group should certainly 
consult with industry”.’ We are disappointed by this change of heart. If the integrity of 
scientific advisory bodies is brought into question by the inclusion of industrial participants, the 
appropriate response from Government should be to defend that integrity and to be prepared to 
justify its selection of candidates. As we have said before, if the Government is to have access 
to the best scientific advice—which it must—it is vital that appointments to scientific advisory 
bodies are made on the basis of suitability and relevant expertise rather than on the basis of 
representation of interest groups. We recommend that, while they should not be in the 
majority on the proposed Expert Group, if industrial representatives have useful, relevant 
expertise, they should be included. 


33. The Minister does, however, intend to include consumer representation on the Expert 
Group. The Chief Scientific Adviser has explicitly set out the “need to involve at least some 
experts from other, not necessarily scientific, disciplines, to ensure that the evidence is subjected 
to a sufficiently questioning review from a wide ranging set of viewpoints”.°' Experience 
demonstrates that the inclusion of lay members on scientific advisory bodies can be beneficial, 
challenging the ways in which scientists approach issues and serving as witnesses to their 
independence and robustness.” We recognise that lay members add value to scientific 
committee deliberations by bringing alternative perspectives. We note that of the ten members 
of the Expert Group, only one is designated as a lay member. We recommend that there 
should be at last two lay members of the Expert Group, as recommended in our previous 
report. 


34. We have previously recorded our unease over the way in which the réle of lay members 
is defined and acknowledged.“ The Department of Health’s use of the term ‘consumer 
representative’, in evidence to us, prompts us to do so again. We were pleased to note that in 
announcing the membership of the Expert Group, the term ‘lay member’ was used. The term 
‘consumer representative’ is unhelpful; it may serve to give the false impression that it is part 
of a scientific advisory body’s remit to take consumer interests into account. It may also suggest 
that all consumer concerns have been taken adequately into account—which is not so. The 
Minister told us that in seeking a consumer representative for this Group she would draw “from 
a pool of people who are used to representing the public interest and have a track record as 
champions of the consumer interest”. We do not accept the suggestion that consumer 
representatives are better placed to serve the public interest than others. All members of 
scientific advisory committees should be expected to serve the public interest on an equal basis. 
Greater clarity in the réle of lay members on advisory bodies and working groups is 
required. We recommend that their role be clearly set out, in advance of appointment, in 
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terms of bringing alternative perspectives to bear and holding up scientific assumptions 
to proper scrutiny. To perform effectively lay members may need some specialist 
knowledge. The rationale for their appointment must be made clear. 


The Need for Research 


35. Several epidemiological and experimental studies have investigated the possibility of links 
between RF radiation and cancer. While there is no proven mechanism for such radiation to 
cause cancer, even though some may be postulated, these observations continue. Most 
published and peer-reviewed work in this area has failed to show any link and the work which 
has demonstrated statistically significant links has not been replicated.°’ The Royal Society of 
Canada has concluded that the data did “not support a hypothesis of an association between 
exposure to radiofrequency fields and risk of cancer, reproductive problems, or congenital 
abnormalities”.®* However, the report did point to one recent study—that of Lai and Singh 
which found DNA fragmentation in rats exposed to RF radiation” —and suggested that this 
should be “taken seriously as an indication of the potential genotoxicity of RF fields”; however 
several other laboratories’ repeated attempts to reproduce these results have failed.”” The NRPB 
has reached a broadly similar conclusion but has also pointed out that lack of evidence does not 
prove absence of risk and argues that further research is required.’’ We agree that there is a 
“need to confirm or deny the work on microwave-induced DNA fragmentation”.” We 
note with approval that industry is co-operating with the WHO and the EU’s fifth 
framework programme to determine priorities for a collaborative research programme to 
examine athermal effects of non-ionising radiation and endorse the need for this. 


36. Indications of athermal harmful effects from mobile phones are, however, speculative or 
anecdotal. For instance, Dr Gerard Hyland, a theoretical physicist from the University of 
Warwick, is concerned that current safety guidelines do not account for the impact which pulsed 
microwaves might have on living tissues, especially those of the nervous system. He suggests 
that there may be potential for the 217 Hz pulsed signal from digital GSM phones, which is in 
the range of brain alpha waves, to have an adverse impact on neurological function.” One 
company which manufactures and markets a product designed to reduce absorption levels, has 
“recorded details of thousands of users complaining of a range of symptoms which they blame 
on their mobile”.”* Anecdotal evidence can, however, usefully serve to target further scientific 
research. We agree with the Royal Society of Canada that the evidence for neurological 
problems reportedly caused by mobile phones, including symptoms such as headache, 
nausea, tiredness, sleep problems and memory loss, is unclear but there is sufficient 
anecdotal evidence and uncertainty to justify further research.” 


37. If the Government is to receive effective scientific advice, then that advice needs to be 
based on a sound body of research-based, peer-reviewed evidence. The Medical Research 
Council (MRC) funds no research at present into the health aspects of mobile phones, radio 
waves or non-ionising radiation, although it told us that it would welcome good quality research 
proposals in this area.’° The Minister told us that the extent of Department of Health funding for 
research in this area is £60,000. The NRPB budget for microwave frequency research in 
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1999/2000 is just £300,000.”” The Minister accepts that the “research programme in this area 
is very small and inadequate to service the need for further scientific and public knowledge”. 
We note that mobile operators pay substantial licence fees to the Radiocommunications Agency 
for the use of their radio spectrum and also that the Government expects to raise around £1 
billion from the UMTS spectrum auction next year.” We believe that the level of publicly- 
funded research into the effects of microwave emissions falls short of an adequate 
programme into an area where public health implications should be regularly reviewed. 
We recommend that the Government ensures that a higher priority is given to a research 
programme into the health impacts of mobile phones. The public health aspects of new 
technologies should be incorporated into the Foresight Programme. 


Industrial Research 


38. The mobile phone industry itself makes a major contribution to research relating to 
microwave absorption. (An example of this can be seen in a recent industry/university LINK 
project which developed a technique for measuring the SAR in the human head from mobile 
phones.)®° The GSM Association, which represents all GSM network operators worldwide, 
contributes funds to the WHO Electromagnetic Field (EMF) project and expects to provide £3 
million over the next 5 years.*! It also plans to fund 25% of the European Fifth Framework 
Programme into mobile phone safety.’ Worldwide, the industry estimates that it has to date 
spent some $50-60 million on research into the health effects of mobile phone systems.” This 
represents a significant research effort and, while much of that spending is directed towards 
external research, a proportion is also undertaken in-house which means that some valuable 
expertise and knowledge rests in industry itself.** In many cases, co-operation from network 
operators or manufactures will be essential to the success of a research project—such as 
epidemiological studies which require data on mobile phone usage.*° Global co-ordination of 
research efforts, such as that supported jointly by the Mobile Manufacturers’ Forum Research 
Planning Committee and the WHO, can remove unnecessary duplication and ensure that every 
aspect is addressed. 


39. As Vodafone and Motorola point out, however, the industry’s credibility in exploring the 
safety of its products itself is limited.*® Industrial research needs to be complemented by the 
work of the WHO and corroborated by research undertaken by others through the Research 
Councils. It is essential that there is an independent and appropriately-funded research 
programme which is seen to be objective and which is seen not to be directed by 
commercial interests, even if industry makes a contribution to the funding. 


Reducing Microwave Absorption 


40. Some mobile phone users, in response to reported uncertainties about the radiation effects, 
have chosen to use additional devices, which purport to reduce absorption, as a precautionary 
measure. Both the NRPB and Vodafone questioned the effectiveness of protective shields— 
devices which fit around phones—which are designed to reduce the levels of radiation reaching 
the head. The NRPB told us that these devices will reduce the ability of the phone to 
communicate with the base station and so the phone will increase the transmission power, 
resulting in the same level of exposure.*’ Vodafone said that shields are “‘setting out to defeat 
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the purpose for which the product is designed”.** One manufacturer of such shields, however, 
strongly refuted the suggestion that their product was ineffective.*” Hands-free kits allow mobile 
phones to be used away from the head and so can reduce the amount of radiation reaching the 
head. This is likely to increase the amount of radiation reaching other parts of the body, 
depending on where the handset is held. Motorola told us that these devices are bought “as least 
as much for comfort in prolonged use” as they are for health reasons.”” Handset SARs vary from 
model to model.?! Vodafone told us that “with advances in antenna design, it is possible to 
direct more of the signal towards the radio base station”, thus reducing the SAR.” We 
recommend that the industry and the NRPB explore ways in which the design of mobile 
phones might limit personal exposure to radiation as a means of assisting consumer choice. 


CONCLUSIONS 


41. Mobile phone technology is delivering significant benefits to the consumer and the UK 
economy as a whole. Validated scientific evidence supports the conclusion that neither mobile 
phones nor their associated base stations, if they comply with current maximum exposure 
guidelines as they appear to do, present a health hazard. Uncertainties, however, remain. Some 
scientific results, albeit unreplicated, and anecdotal evidence, underline the need for further 
research. The Government’s own research programme falls seriously short of adequacy and is 
insufficient to underpin its policy decisions. We therefore call for an expanded research 
programme to provide for a regular review of the public health implications of mobile phone 
technology. The implementation of our recommendations should help to achieve this. 
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ANNEX 1 


Membership of the Advisory Group on Non-Ionising Radiation 


Sir Richard Doll, Chairman, Imperial Cancer Research Fund Cancer Studies Unit, Oxford 
Professor C Blakemore, University of Oxford 

Professor E H Grant, Microwave Consultants Limited, London 

Professor D G Harnden, Wythenshawe Hospital, Manchester 

Professor J M Harrington, Institute of Occupational Health, Birmingham 

Professor T W Meade, St Bartholomew’s and Royal London Medical School, London 
Professor A J Swerdlow, London School of Hygiene and Tropical Medicine 


Observers: 


Mr G Hooker, Department of Health 
Mr H Walker, Department of Health 
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ANNEX 2 
Terms of Reference and Membership of the Independent Expert Group on Mobile Phones 
Terms of reference: 


“To consider present concerns about the possible health effects from the use of mobile phones, 
base stations and transmitters, to conduct a rigorous assessment of existing research and to give 
advice based on the present state of knowledge. To make recommendations of further work that 
should be carried out to improve the basis for sound advice”. 


Chairman: 
Professor Sir William Stewart FRS, Chairman, Tayside University Hospitals NHS Trust, Dundee 
Members: 


Professor C Blakemore FRS, neurophysiologist, University of Oxford 

Professor L Challis, physicist, University of Nottingham 

Professor D Coggan, environmental epidemiologist, MRC 

Professor Sir David Cox FRS, statistician and epidemiologist, University of Oxford 

Mr J Fellows, student, lay member 

Dr M Repacholi, experimental scientist, Head of the WHO EMF Programme 

Professor M Rugg, risk perception, Institute of Cognitive Neuroscience 

Professor A Swerdlow, epidemiologist, London School of Hygiene and Tropical Medicine 
Mr T Varma, neurosurgeon, Walton Centre for Neurology and Neurosurgery, Liverpool 


Observers: 


Dr A Baddeley, University of Bristol and NRPB 
Dr H Walker, Department of Health 
Mr G Worsley, DTI 
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PROCEEDINGS OF THE COMMITTEE RELATING TO THE REPORT 


THURSDAY 2 SEPTEMBER 1999 
Members present: 
Dr Michael Clark, in the Chair 


Mr Nigel Beard Dr Lynne Jones 
Dr Ian Gibson Mr Ian Taylor 


The Committee deliberated. 


Draft Report (Scientific Advisory System: Mobile Phones and Health), proposed by the 
Chairman, brought up and read. 


Ordered, That the draft Report be read a second time, paragraph by paragraph. 


Paragraphs Nos. | to 41 read and agreed to. 
Annexes read and agreed to. 


Resolved, That the Report be the Third Report of the Committee to the House. 
Ordered, That the Chairman do make the Report to the House. 


Ordered, That the provisions of Standing Order No. 134 (Select committees (reports)) be 
applied to the Report. 


Several Papers were ordered to be appended to the Minutes of Evidence. 


Ordered, That the Appendices to the Minutes of Evidence taken before the Committee be 
reported to the House. 


Several Papers were reported to the House. 
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